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© Novel bleach and oxidation catalysts, a method 
of bleaching substrates using these catalysts and 
bleaching (detergent) compositions containing the 
catalysts are reported. 

The catalysts are a manganese-based co-ordina- 
tion complex of the general formula : 

[L n Mn m XpP Y q 

wherein Mn is manganese in the IV-oxidation state; n 
and m are independent integers from 2-8. X repre- 
sents a co-ordination or bridging species; p is an 
integer from 0-32; Y is a counter-ion, the type of 
which is dependent on the charge z of the complex 
which can be positive, zero or negative, q = z/- 
[charge Y]; and L is a ligand which is an organic 



molecule containing a number of hetero-atoms se- 
lected from N, P, O, and S, which co-ordinates via 
all or some of its hetero-atoms and/or carbon atoms 
to the Mn< IV) -center(s), which latter are anti-ferromag- 
neticaliy coupled. 
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© Bleach activation. 

© Novel bleach and oxidation catalysts, a method of bleaching substrates using these cata,ysts and b.eaching 
/deteraent) compositions containing the catalysts are reported. 

( The catalysts are a manganese-based co-ordination complex of the general formula . 
[L n Mn m Xp] 2 Y q 

herein Mn is manganese in the Oxidation state; n and J - -^^^ represents a 

co-ordination or bridging species; p is an .nteger from 0-32, Y is a .counter .on, t yp 

on the charge z of the complex which can be ^^^^ P O and S. «Nch co- 

:r a trrr s " h =r m ^ - - - 

ferromagnetically coupled. 
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This invention relates to activation of bleaches employing peroxy compounds, including hydrogen 
peroxide or a hydrogen peroxide adduct, which liberate hydrogen peroxide in aqueous solution, as well as 
peroxy acids; to compounds that activate cr catalyse peroxy ccmpounds; to bleach compositions including 
detergent bleach compositions which contain a catalyst for peroxy compounds; and to processes for 
5 bleaching and/or washing cf substrates employing the aforementioned types of compositions. 

In particular, the present invention is concerned with the novel use cf manganese compounds as 
improved catalyst for the bleach activation of peroxy compound bleaches. 

Peroxide bleaching agents for use in laundering have been known for many years. Such agents are 
effective in removing stains, such as tea, fruit and wine stains, from clothing at or near boiling temperatures. 
jo The efficacy of peroxide bleaching agents drops off sharply at temperatures below 60 C. 

It is known that many transition metal ions catalyse the decomposition of H2O2 and hbCVliberating 
percompounds, such as sodium perborate. It has also been suggested that transition metal salts together 
with a chelating agent can be used to activate peroxide compounds so as to make them usable for 
satisfactory bleaching at lower temperatures, 
is For a transition metal to be useful as a bleach catalyst in a detergent bleach composition, the transition 
metal compound must not unduly promote peroxide decomposition by non-bieaching pathways and must 
be hydrolytically and oxidatively stable. 

Hitherto the most effective peroxide bleach catalysts are based on cobalt as the transition metal. 
The addition of catalysts based on the transition metal cobalt to detergent formulations is, however, a 
20 less acceptable route as judged from an environmental point of view. 

In a number of patents the use of the environmentally acceptable transition metal manganese is 
described. All these applications are, however, based on the catalysing action of the free manganese ion 
and do not fulfil the requirement of hydrolytic stability. US Patent N* 4,728,455 discusses the use of Mn- 
(lll)-gluconate as peroxide bleach catalyst with high hydrolytic and oxidative stability; relatively high ratios of 
25 ligand (gluconate) to Mn are, however, needed to obtain the desired catalytic system. Moreover, the 
performance of these Mn-based catalysts is inadequate when used for bleaching in the low-temperature 
region of about 20-40* C, and they are restricted in their efficacy to remove a wide class of stains. 

We have now discovered a certain class of manganese-based co-ordination complexes which fulfil the 
demands of stability (both during the washing process and in the dispenser of the washing machine), and 
30 which are extremely active, even in the low-temperature region, for catalyzing the bleaching action of 
peroxy compounds on a wide variety of stains. 

It is therefore an object of the present invention to provide a manganese-based co-ordination complex, 
or a precursor therefor as an improved catalyst for the bleach activation of peroxy compounds, including 
hydrogen peroxide and hydrogen peroxide-liberating or -generating compounds, as well as peroxyacid 
35 compounds including peroxyacid precursors, over a wide class of stains at lower temperatures. 

Another object of the invention is to provide an improved bleaching composition which is effective at 
low to medium temperatures of e.g. 10-40* C. 

Still another object of the invention is to provide new, improved detergent bleach formulations, which 
are especially effective for washing at lower temperatures. 
40 Yet another object of the invention is to provide aqueous laundry wash media containing new, improved 
detergent bleach formulations. 

A further object of the invention is to provide an improved bleaching system comprising a peroxy 
compound bleach and a manganese-based co-ordination complex (or a precursor therefor) for the effective 
use in the washing and bleaching of substrates, including laundry and hard surfaces (such as in mechanical 
45 diswashing, general cleaning etc.) and in the textile, paper and woodpulp industries and other related 
industries. 

The present catalysts of the invention may also be applied in the peroxide oxidation of a broad range of 
organic molecules such as olefins, alcohols, aromatic ethers, sulphoxides and various dyes, and also for 
inhibiting dye transfer in the laundering of fabrics. 

50 These and other objects of the invention, as well as further understandings of the features and 
advantages thereof, can be had from the following description. 

The active catalyst according to the invention is a well-defined manganese(IV)-based co-ordination 
complex, consisting of a number of manganese atoms and a number of ligands, wherein the manganese 
centers are in the oxidation state IV and the Mn(IV)-centers are coupled anti-ferromagneticaily. The extent of 

55 anti-ferromagnetic coupling is usually expressed as the exchange coupling parameter J. This parameter is 
negative for an anti-ferromagnetic interaction. (Anti-ferromagnetic coupling of transition metal ions is 
described, e.g., by R.S.Drago in "Physical Methods in Chemistry", 1977, Chapter 11, page 427 et seq. and 
for manganese in oxidation state (IV) by K.Wieghardt et al in "The Journal of the American Chemical 
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Society" 1988, Vol. 110, pages 7398-7411). 

The active manganese complex catalyst is of the following general formula (A). 



in M Mn is manganese in the IV-oxidation state and wherein n ^g*^^^, 
X represents a co-ordinating or bridging spec.es such as H s O .OH J * ._ V m* ^_ 
NR 2 -, RCOO-, NR3. with R being H, alkyl. aryl (optionally substituted). CI , N 3 , SCN , 
combination thereof; CO unter-ion, the type of which is dependent on the 

• -"5? I iTZX V is Vcoml cS» S as an .« m-. *.«n. «* 

The extent of anti-ferromagnetic coupling |J| is preferably greater man *uu 
g,9 tZZ C Z^re, the invention relates to the above-defined active manganese(,V)-based co- 

which, in the presence of a peroxy compound. ,s trans ^J^*^^^*,, man g ane se in the 

compounds having the following general formula (B): 

[LMnlV-X-Mn^ L] z Y q (B) 

formula (C): 



20 



25 



[LMn>-0) 3 Mn ,v Lf Y q (C) 
wherein L, Y, q, and z are as described above. 
45 The ligand L: 

' L is an nnjanic -acle -«n a numCe, hnBn-ann,, (Ilk. N. P. 0. and S. *J «*» co.o.d.nat.a 
A preferred class of ligands L are tne mum uwww a nrrfprablv those which co-ordinate via 
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properties of the ligands can be derived by well-known techniques like molecular modelling and/or 
molecular graphics. 

For example, less suitable ligands will give nse to L 2 Mn mononuclar compounds (because of their 
insufficient space-filling prcperties, i.e. these ligands are :oo small) or will give rise to LMnX 3 mononuclear 
5 compounds (because of their overly sufficient space-tilling properties - these ligands are too big). Other less 
suitable ligands, though being tn-N-dentate ligands, will givo rise to tetranuclear UM^Oe clusters (because 
of their not entirely sufficient space-filling properties - a little too small). 

Accordingly, those ligands having effective space-filling properties to give rise to LMn'V-ObMn^L 
clusters are most preferred. 

io Therefore, the most preferred class of catalysts are dinuciear manganese(IV)-complexes of formula (C), 
in which the manganese IV-centers are anti-ferromagnetically coupled, and wherein L contains at least three 
nitrogen atoms, three of which co-ordinate to each Mn(IV)-center. Representative for this class of catalysts 
are complexes of the formula (D) : 

is [(L , N 3 )Mn' v (u-0)3Mn' v (N3L')] 2 Y q (D) 

in which L'N 3 (and N 3 L') represent ligands containing at least three nitrogen atoms. 

Though Y can be any counter-ion as defined hereinbefore, the more preferred counter-ions Y are those 
which give rise to the formation of stable (with respect to hygroscopicity) solids. This means that their 
20 lattice-filling properties are compatible with the lattice-filling properties of the manganese cluster. Combina- 
tions of the more preferred manganese cluster with the counter-ion Y usually involve bigger counter-ions, 
such as CICu", PF 6 ", RS0 3 _ , RSCU" BPru~ OOCR" (R= alkyl, aryl, etc.. optionally substituted) etc. 
Examples of suitable ligands L in their simplest forms are : 

(i) 1 ,4,7-trimethyl-1 ,4,7-tria2acyclononane; 
25 1 ,4,7-trimethyM ,4,7-triazacyclodecane; 

1 .4.8- tnmethyM ,4,8-tria2acycloundecane; 

1 .5.9- tnmethyl-1 ,5,9-triazacyclododecane. 

(ii) Tris(pyridin-2-yl)methane; 
Tris(pyrazol-1 -yl)methane; 

30 Tris(imidazol-2-yl)methane; 
Tris(triazol-l-yl) methane; 

(iii) Tris(pyridin-2-yl)borate; 
Tris(triazol)-1-yl)borate; 
Tris(pyrazo!-l -yl)borate; 

35 Tris(imidazol-2-yl)phosphine; 
Tris(imidazol-2-yl)borate. 

(iv) 1 ,3.5-trisamino-cyclohexane; 
1 ,1 ,1 -tris(methylamino)ethane. 

(v) Bis(pyridin-2-yl-methyl)amine; 
AO Bis(pyrazol-1-yi-methyl)amine; 

Bis(triazol-1-yi-methyl)amine; 
Bis(imidazol-2-yl-methyi)amine, 
all optionally substituted on amine N-atom and/or CH2 carbon atom and/or aromatic ring. 

45 Examples of preferred ligands are : 



50 




55 



wherein R is a C1-C* alkyl group. 
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abbreviated as [Mn lv 2 (u-0) 3 (Me-TACN) 2 ](PF G ) 2 . 



EP 0 458 398 A2 




50 



55 



6 



EP 0 458 398 A2 



75 




on 3 



20 



25 



30 



Both precursors, in the presence of a peroxy 
the following active catalyst cation (1) : 



compound, will transform and give rise to the formation of 



35 



Me - N 



N — Me 




2 + 



45 



50 



55 



art Ih. p„ S *ca 01 Y, l» w*«y -»■*«»> « S'lfSSn p-epa™, pr.vious.y » scientific and 

Communications, 1988, page 1145). catalvsts of the invention may be 

illustrated below : 

SYNTHESIS OF [Mn^u-OMu-OAcMMe-TACNh] (CKfcMfcO) (a catalyst precursor) 
oxidizes Mn" to Mn lv and causes the formation of Mn O2). 
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The reaction was carried out at room temperature, under argcn atmosphere, unless otherwise stated. 
In a 25 ml round-bottomed fiask, equipped with a magnetic stirrer, 500 mg (2.91 mmol) 1 ,4 ,7-trimethyl- 
1 ,4,7-triazacyclononane was dissolved in 15 ml ethanol/water (85/15). This gave a clear, colourless solution 
(pH >11). Then 0.45 g (1.80 mmol) Mn"OAc3.2aq was added and a cloudy, dark-brcwn solution was 

5 obtained. After the addition of 1.00 g {7.29 mmol) NaOAc.3aq. the pH fell to 8 and with about 15 drops of 
70% HC!0* solution, the pH of the reaction mixture was adjusted to 5.0. After the addition of 1.50 g (12.24 
mmol) NaClOi, the colour of the reaction mixture changed from brown to red within about 30 minutes. After 
allowing the reaction mixture to stand for one week at room temperature, the product precipitated in the 
form of red crystals. Then the precipitate was filtered over a glass filter, washed with ethanol/water (85/15) 

>o and dried in a dessicator over KOH. 

SYNTHESIS OF [Mn ,ll Mn ,v (u-0)i (u-OAc) 2 (Me-TACN) 2 ](CI04) 3 (a catalyst precursor) 

All solvents were degassed as described above, prior to use (to exclude all oxygen, which oxidizes Mn u 
is to Mn* and causes the formation of Mn' v 0 2 ). The reaction was carried out at room temperature, under 
argon atmosphere, unless otherwise stated. 

In a 50 ml round-bottomed flask, equipped with a magnetic stirrer, 500 mg (2.90 mmol) 1 ,4,7-trimethyl- 
1,4,7-triazacyclononane was dissolved in 9 ml ethanol. This gave a clear, colourless solution (pH >11). Then 
0.75 g (3.23 mmol) Mn ni OAc 3 .2aq was added and a cloudy dark-brown solution was obtained. After the 
20 addition of 0.50 g (6.00 mmol) NaOAc.3aq and 10 ml water, the pH fell to 8. Then 1.0 ml 70% HCIO* was 
added (pH 1), which started the precipitation of a brown powder that formed the product. The reaction 
mixture was allowed to stand for several hours at room temperature. Then the precipitate was filtered over a 
glass filter, washed with ethanol/water (60/40) and dried in a dessicator over KOH. In the filtrate no further 
precipitation was observed. The colour of the filtrate changed from green-brown to colourless in two weeks' 
25 time. Mn(lll,IV)MeTACN is a green-brown microcrystalline product. 

SYNTHESIS OF [Mn^(u-0) 3 <Me-TACN) 2 ](PF 6 ) 2 H 2 0 

In a 50 ml round-bottomed flask, equipped with a magnetic stirrer, 661.4 mg of (4), i.e. [Mn in 2(u.-0)i- 
3C (u.0Ac) 2 (Me-TACN) 2 ](CI0*)2 (0.823 mmol crystals were pulverized, giving a purple powder) was dissolved 
in 40 ml of an ethanol/water mixture (1/1). After a five-minute ultrasonic treatment and stirring at room 
temperature for 15 minutes, all powder was dissolved, giving a dark-red-coloured neutral solution. 4 ml of 
triethylamme was added and the reaction mixture turned to dark-brown colour (pH >1 1). Immediately 3.55 g 
of sodium hexafluorophosphate (21.12 mmol, NaPF$) was added. After stirring for 15 minutes at room 
35 temperature, in the presence of air, the mixture was filtered to remove some manganese dioxide, and the 
filtrate was allowed to stand overnight. A mixture of MnCb and red crystals was formed. The solids were 
collected by filtration and washed with ethanol). The red crystals (needles) were isolated by adding a few ml 
of acetonitrile to the filter. The crystals easily dissolved, while Mn0 2 , insoluble in acetonitrile, remained on 
the filter. Evaporation of the acetonitrile solution resulted in the product as red flocks. 
40 An advantage of the bleach catalysts of the invention is that they are hydrolytically and oxidatively 
stable, and that the complexes themselves are catalytically active, and function in a variety of detergent 
formulations. 

Another advantage is that the instant catalysts are surprisingly much better than any other manganese 
complexes hitherto proposed in the art. They are furthermore not only effective in enhancing the bleaching 
45 action of hydrogen peroxide but also of organic and inorganic peroxyacid compounds. 

A surprising feature of the bleach systems according to the invention is that they are effective on a wide 
range of stains including both hydrophilic and hydrophobic stains. This is in contrast with ail previously 
proposed Mn-based catalysts, which are only effective on hydrophilic stains. 

A further surprising feature is that they are compatible with detergent enzymes, such as proteases, 
so cellulases, lipases, amylases, oxidases etc. 

Accordingly, in one aspect, the invention provides a bleaching or cleaning process employing a 
bleaching agent selected from the group of peroxy compound bleaches including hydrogen peroxide, 
hydrogen peroxide-liberating or -generating compounds, peroxyacids and their salts, and peroxyacid bleach 
precursors and mixtures thereof, which process is characterized in that said bleaching agent is activated by 
55 a catalytic amount of a Mn-complex as defined hereinbefore. 

The catalytic component is a novel feature of the invention. The effective level of the Mn-complex 
catalyst, expressed in terms of parts per million (ppm) of manganese in the aqueous bleaching solution, will 
normally range from 0.001 ppm to 100 ppm, preferably from 0.01 ppm to 10 ppm, most preferably from 
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15 



20 



25 



30 



said catalyst comprising ,the f^^^JSo compaction has particular application in detergent 
, A ! r^JT^ISSl S bleach compositon within the purview o, the invention 
formulates to form a new -and » Mn-complex catalyst, a surface-active material, and 

™Z2:t^°z£" r « ~ - «* — - - as in the 

industrial bleaching of yarns, textiles, paper woodpulp | an d mm . formu i atl ons in amounts 

The Mn-complex catalyst or precursor thereof ^ f ^^J^^l tA bl each composition 
so as to provide the required level in the wash liquor. r^^^SSSy the Mn content in 
is relatives low. e.g. about 1 and 2 q/I by consumers ,n as used e.g. by 

me^ 

hydr09e d n 

sr rsp^rrirt^ - — - 

adducts, in which ^ •**^ < 2J2S2 in the art. They include the alkali metal peroxides, organic 
the alkali metal perborates, percarbonates, perpnospnaies anu p« H Dercarbonate and sodium perborate 

utilized alone or in conjunction with a peroxyacid bleach precursor. 

Peroxyacid bleach precursors are ^^^^^^^^^wt EP-A- 
836,988; 864,798; 907,356 ^^^^^ ^-^SS and 4,675.393. 
0174132; EP-A-0120591; and US Patents quaternary ammonium substituted 

^a^ 

EP-A-0303520. Examples of peroxyacid bleach precursors o this ctess are. 

2- (N,N,N-trimethyl ammonium) ethyl-4-sulphophenyl carbonate - (SPCC) 
N-octyl N.N-dimethyl-N10-carbophenoxy decyl ammonium chloride - (ODC) 

3- Tn N N-Wmethyl ammonium) propyl sodium-4-sulphophenyl carboxylate; and 

N,N,N-trimethyl ammonium toluyloxy benzene su jphc «ate. ^ phenol 

^Organic peroxyacids are also suitable as the peroxy compound. Such materials normal.y have a genera, 



35 



40 



50 

formula: 



0 
II 

55 HO-O-C-R-Y 



wherein R is an alkylene or su 

9 



bstituted alkylene group containing from 1 to about 22 carbon atoms or a 
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phenylene or substituted phenylene group, and Y is hydrogen nalogen, aikyl, aryl or 

0 0 
u \\ 

-OOH or -C-O-OH 

TTie organic peroxy acids usable in the present invention can contain either or two peroxy groups and 
can be either aliphatic or arcmatic. When the organic peroxy acid is aliphatic, the unsubstituted acid has the 
general formula: 

O 

HO-0-C-(CH 2 ) n -Y 



where Y can be, for example, H, CH 3 , CH 2 CI, COOH, or COOOH; and n is an integer from 1 to 20. 
When the organic peroxy acid is aromatic, the unsubstituted acid has the general formula: 

O 

HO-0-C-C 6 H 4 -Y 

wherein Y is hydrogen, alkyl, alkylhalogen, halogen, or COOH or COOOH. Typical monoperoxy acids useful 
herein include alkyl peroxy acids and aryl peroxy acids such as: 

( i) peroxybenzoic acid and ring-substituted peroxybenzoic acids, e.g. peroxy-a-naphthoic acid; 

( ii) aliphatic, substituted aliphatic and arylalkyl monoperoxy acids, e.g. peroxylauric acid, peroxystearic 

acid, and N,N-phthaloylaminoperoxycaproic acid. 

Typical diperoxy acids useful herein include alkyl diperoxy acids and aryldiperoxy acids, such as: 

<iii) 1,12-diperoxydodecanedioic acid; 

( iv) 1 ,9-diperoxyazelaic acid; 

{ v) diperoxybrassylic acid; diperoxysebacic acid and diperoxyisophthalic acid; 
( vi) 2-decy!diperoxybutane-1 ,4-dioic acid; 
(vii) 4,4 , -sulfonylbisperoxybenzoic acid. 

An inorganic peroxyacid salt usable herein is, for example, potassium monopersulphate. 

A detergent bleach composition of the invention can be formulated by combining effective amounts of 
the components. The term "effective amounts" as used herein means that the ingredients are present in 
quantities such that each of them is operative for its intended purpose when the resulting mixture is 
combined with water to form an aqueous medium which can be used to wash and clean clothes, fabrics and 
other articles. 

In particular, the detergent bleach composition can be formulated to contain, for example, from about 
2% to 30% by weight, preferably from 5 to 25% by weight, of hydrogen peroxide or a hydrogen peroxide- 
liberating compound. 

Peroxyacids may be utilized in somewhat lower amounts, for example from 1% to about 15% by 
weight, preferably from 2% to 10% by weight. 

Peroxyacid precursors may be utilized in combination with a peroxide compound in approximately the 
same level as peroxyacids, i.e. 1% to 15%, preferably from 2% to 10% by weight. 

The manganese complex catalyst will be present in such formulations in amounts so as to provide the 
required level of Mn in the wash liquor. Normally, an amount of manganese complex catalyst is incor- 
porated in the formulation which corresponds to a Mn content of from 0.0005% to about 1.0% by weight, 
preferably 0.001 % to 0.5% by weight 

The bleach catalyst of the invention is compatible with substantially any known and common surface- 
active agents and detergency builder materials. 

The surf ace- active material may be naturally derived, such as soap, or a synthetic material selected 
from anionic, nonionic, amphoteric, zwitterionic, cationic actives and mixtures thereof. Many suitable actives 
are commercially available and are amply described in literature, for example in "Surface Active Agents and 
Detergents", Volumes I and II. by Schwartz. Perry and Berch. The total level of the surface-active material 
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15 



20 



25 



30 



35 



may range up to 50% by weight, preferably being from abo. 1% to 40% by weight of the co.posi.ion. 
most preferably 4 to 25%. , |t f organ i C sulphates and 

J^^^^^ carbon atoms, the term a, k y, being 

phates, especially those obtained by sulpha mg ^^^^SJSbs. particularly sodium linear 
or coconut oil; sodium and ether sulphates, especially those 

secondary alkyl (C,o-Cis> benzene S "^ B * S ' '^^^ syn thetic a.cohols derived from 
esters of the higher alcohols derived from talow _or l °^ su , ph Lrte S ; sodium and ammonium 

petroleum; sodium coconut oi, fatty aad monoglyc end. particularly ethylene oxide, 

salts of sulphuric acid esters of higher <&^W*#* ^ with isethionic 

reaction products; the reaction products ^^^J^TJ^ a fatty acid amides of methyl 
acid and neutralized with sodium ^Tl^7jZ ^5*^ with sodium 

taurine; a.kane monosulphonate s such as t ^J™*g™ C ^J^ hydrolyzing with a base to 
bisulphite and those denved by reacting paraffins n«m * djalk , su , fosuC cinates; and olefin sul- 

and sodium (Cu-Ci) alkyl ether sulphates. rnmnniin ,_ whjch mav be use d, include in particular the 
Examples of suitable nonionic surface-active compounds rjfcch may be eq _ 
reaction pmducts of a.kylene oxides, usua y *hy £. «• «^ ^ " 

SS^EL^^ — aJe °* ides ' ,ong chain 

nitror^ 

much more commonly used •^■JJjl^^p^ cf the invention, preferably at a 
As stated above, soaps may also be incorporated m m e c f. > (S oap/anlonic) or 

,eve, of less than 25% b y weight. They rj^^JJnSSc' compounds. Soaps which 
ternary mixtures together w.th non.on.c or ^ «J™ L™ salts of saturated or unsaturated Co-fc* 
are used, are preferably the sodium, or, les f^^^^U between about 0.5% and about 
fatty acids or mixtures thereof. The amount of such soaps ca be a ^ ^ ^ 

25% by weight, with lower amounts of about ™ JJ een about 5% and about 10%. are 

^^T^X^T^ -able in compositions used in hard 
water when the soap acts as a supplementary builder de tergency builder. Builder 

tfprtypMfMK *«** « l« ,;"?/ 0 " d S* acid, mdNc «tt «hy«» *™~ 
sodium carbonate/calcite. ma tp ri o|c include the various types of water-insoluble 
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These builder materials may be present at a lev/el of. for example, from 5 to 80% by weight, preferably 
from 10 to 60% by weight. 

Apart from the components already mentioned, the detergent compositions of the invention can contain 
any of the conventional additives in the amounts in which such materials are normally employed in fabric 
5 washing detergent compositions. Examples of these additives include lather boosters, such as al- 
kanolamides, particularly the monoethanol amides derived from palmkernel fatty acids and coconut fatty 
acids. lather depressants, such as alkyl phosphates and silicones, anti-redeposition agents, such as sodium 
carboxymethyl cellulose and alkyl or substituted alkyl cellulose ethers, other stabilizers, such as ethylene 
diamine tetraacetic acid and the phosphonic acic derivatives (i.e. Deguest (R) types), fabric softening agents, 
w inorganic salts, such as sodium sulphate, and, usually present in very small amounts, fluorescent agents, 
perfumes, enzymes, such as proteases, celiulases, lipases, amylases and oxidases, germicides and 
colourants. 

Another optional but highly desirable additive ingredient with multi-functional characteristics in detergent 
compositions is from 0.1% to about 5% by weight of a polymeric material having a molecular weight of 

15 from 1,000 to 2,000,000 and which can be a homo- or co-polymer of acrylic acid, maleic acid, or salt or 
anhydride thereof, vinyl pyrrolidone, methyl- or ethyl-vinyi ethers, and other polymerizable vinyl monomers. 
Preferred examples of such polymeric materials are polyacrylic acid or polyacrylate; polymaleic acid/acrylic 
acid copolymer; 70:30 acrylic acid/hydroxyethyf maleate copolymer; 1:1 styrene/maleic acid copolymer; 
isobutylene/maleic acid and diisobutylene'maleic acid copolymers; methyl- and ethyl-vinylether/maleic acid 

20 copolymers; ethylene/maleic acid copolymer; polyvinyl pyrrolidone; and vinyl pyrrolidone/maleic acid 
copolymer. 

Detergent bleach compositions of the invention formulated as free-flowing particles, e.g. in powdered or 
granulated form, can be produced by any of the conventional techniques employed in the manufacture of 
detergent compositions, for instance by slurry-making, followed by spray-drying to form a detergent base 

25 powder to which the heat-sensitive ingredients including the peroxy compound bleach and optionally some 
other ingredients as desired, and the bleach catalyst, can be added as dry substances. 

It will be appreciated, however, that the detergent base powder compositions, to which the bleach 
catalyst is added, can itself be made in a variety of other ways, such as the so-called part-part processing, 
non-tower route processing, dry-mixing, agglomeration, granulation, extrusion, compacting and densifying 

30 processes etc., such ways being well known to those skilled in the art and not forming the essential part of 
the present invention. 

Alternatively, the bleach catalyst can be added separately to a wash/bleach water containing the peroxy 
compound bleaching agent. 

In that case, the bleach cataJyst is presented as a detergent additive product. Such additive products 
35 are intended to supplement or boost the performance of conventional detergent compositions and may 
contain any of the components of such compositions, although they will not comprise all of the components 
as present in a fully formulated detergent composition. Additive products in accordance with this aspect of 
the invention will normally be added to an aqueous liquor containing a source of (alkaline) hydrogen 
peroxide, although in certain circumstances the additive product may be used as separate treatment in a 
40 pre-wash or in the rinse. 

Additive products in accordance with this aspect of the invention may comprise the compound alone or, 
preferably, in combination with a carrier, such as a compatible aqueous or non-aqueous liquid medium or a 
particulate substrate cr a flexible non-particulate substrate. 

Examples of compatible particulate substrates include inert materials, such as clays and other al- 
45 uminosilicates, including zeolites, both natural and synthetic of origin. Other compatible particulate carrier 
materials include hydratable inorganic salts, such as carbonates and sulphates. 

The instant bleach catalyst can also be formulated in detergent bleach compositions of other product 
forms, such as flakes, tablets, bars and liquids, particularly non-aqueous liquid detergent compositions. 

Such non-aqueous liquid detergent compositions in which the instant bleach catalyst can be incor- 
50 porated are known in the art and various formulations have been proposed, e.g. in US Patents 2,864,770; 
3,368,977; 4,772,412; GB Patents 1,205,711; 1,370,377; 2,194,536; DE-A-2.233.771 and EP-A-0.028,849. 

These are compositions which normally comprise a non-aqueous liquid medium, with or without a solid 
phase dispersed therein. The non-aqueous liquid medium may be a liquid surfactant, preferably a liquid 
nonionic surfactant; a polar solvent, e.g. polyols, such as glycerol, sorbitol, ethylene glycol, optionally 
55 combined with low-molecular monohydric alcohols, e.g. ethanol or isopropanol; or mixtures thereof. 

The solid phase can be builders, alkalis, abrasives, polymers, clays, other solid ionic surfactants, 
bleaches, fluorescent agents and other usual solid detergent ingredients. 

The invention will now be further illustrated by way of the following non-limiting Examples. 



12 



EP 0 458 398 A2 



75 



EXAMPLES 

^^c^w^g hexperimental conditions 

Mo* o. ,he W « wore - = ™ * «^ FH) w « 

in experiments ,t 40' C the MM pH im adjusted I to «» ^ cWhs 

Ettphl«er. The average ..s Wen of 2 vaK»s«l cloth. 



20 



jjj_jj_[_rriTT EQBMgLS TT^« wtthoUT^BLEASH 



25 



30 



35 



40 



Anionic surfactant 
Nonionic surfactant 
Sodium triphosphate 
Zeolite 
Polymer 

Sodium carbonate 
calcite 

Sodium silicate 
Na 2 S0 4 

SavinaseQPgranule 
(proteolytic enzyme) 

Water and minors 



h 


B 


C 


D 


E 


13 


12 


13 


8 


7 


5 


13 


5 


13 


8 


40 












39 




35 


27 




6 




5 


3 




15 


36 


16 


11 






24 






8 




7 


1 


1 



20 



14 



15 



15 



1 
22 



27 
1 

15 



45 

EXAMPLE I 



b ,each penance of son, manganese cata.ysfs of the invenfion is spared with that o, other 
Co- and Mn-based ca^yst, t demineralised water ; T = 40 C; t 

50 Condons . Glass vessel^ ^ ^ ^ = ^ y iQ _ 3 rnoWl- 
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w 



15 



Metal 

concentration ^R460* ^R46Q* 
Catalyst mol/1 (15 min) (6Q roinj 







1 


7 


COCO* 


12xl0~ 6 


9 


22 


Mn I:i: (CF3S03)2 


6xl0~ 6 


4 


16 


Mn 111 gluconate 


5xl0~ 6 


4 


16 


Mn Ii:t 2 (M-O) x (m-OAc) 2 (Me-TACN) 2 -(Cl0 4 ) 2 


2.5X10" 6 


14 


29 


Mn Ii:E Mn IV (M-0) 1 (m-OAc) 2 (Me-TACN) 2 - (C10 4 ) 3 


3.4xl0~ 6 


16 


31 


Mn IV 2 (M-O) 3 (Me-TACN) 2 - (PF 6 ) 2 


3.7xl0~ 6 


19 


33 


Mn IV 2 (M-O) 3 (Me/Me-TACN) 2 - (PF 6 ) 2 


6xl0~ 6 


17 


30 



20 



25 



30 



35 



* CoCo is an abbreviation for ll f 2 3 -dimethyl -3 , 7 , 15, 19- 
tetraazatricylo [19 . 3 . 1. 1. 9 ' 13 ] hexacosa - 2,7,9,11,13 
(26), 14,19,21 (25), 22 , 24-decaene-25 , 26-diolate-Co 2 Cl 2 
(described in EP-A-040813 1) . 



The results clearly demonstrate the superior performance of the new Mn-catalysts over the system 
without catalysts and other Mn- and Co-based catalysts. 

EXAMPLE II 



45 



In this Example the bleach performance of a manganese catalyst of the invention is compared with that 
of other manganese catalysts at the same concentration. 

Conditions : Glass-vessel experiments; no detergent formulation; Demin. water, t = 30 min., T = 
40* C, pH = 10.5 and [H 2 0 2 ] = 8.6 x 10~ 3 mol/l. 

Mn-concentration 
Catalyst mol/1 ^JR460 



m JI ci 2 

Mn 111 gluconate 
Mn-sorbitol3 

Mn IV 2 (/x-O) 3 (Me-TACN) 2 - (PF 6 ) 2 





4 


1.10" 5 


9 


1.1<T 5 


10 


l.icr 5 


11 


1.10" 5 


29 



50 These results show the clearly superior bleach catalysis of the [Mn^ji-OMMe-TACNkMPFefe catalyst 
over the previously known Mn-based catalyst at the same manganese concentration. 

EXAMPLE 111 

55 This Example shows the effect of 

[Mn" l 2 (u-0)i(u-OAc)2(Me-TACN) 2 ](CI04)2 catalyst precursor concentration on the bleach performance. 
Conditions : Glass-vessel experiments; no detergent formulation; T = 40* C, t = 30 minutes, pH = 
10.5. demin. water, and [H 2 0 2 ] = 8.6 x 10" 3 mol/l. 
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Mn 



-^nfraHnn in mol/1 4*460* 





4 


10~ 7 


8 


10~ 6 


17 


2xl0~ 6 


21 


5xl0~ 6 


26 


io-5 


29 



10 



„ The resurts show the strong catalytic effect already at a very low concentration and over a broad 
concentration range. 

EXAMPLE IV 



20 



25 



The bleach performance of different catalysts at 20 C are compared. _ 
CondLs : Glass-vessel experiments; no detergent formu.at.cn; Dern.n. water, T - 20 C, t 
minutes; P H 10.5; [H 2 0 2 ] = 8.6 x 1CT* mol/l, [metal] = KT* mol/l. 



ratalvst 



/}R 460* 



2 
3 

Mn-sorbitol3 

30 7 
CoCo* 

8 
20 



Co i:i:I (NH3)5Cl** 
[Mn IV 2 (/i-O) 3 (Me-TACN) ]-(PF 6 ) 2 



35 



CoCo* - for description see Example I. 
Co III (N h 3 ) 5 CI** - Cobalt catalyst described in 
40 EP-A-0272030 (Interox) . 

The above results show that the present catalyst still performs quite well at 2D' C, at which temperature 
other known catalysis do not seem to be particularly effective. 

EXAMPLE V 

The bleach of the Mn"' 2 (u-0),(U-OAc) 2 (Me-TACN) 2 catalyst precursor is shown as a function of 

Xe To^Zs : Glass-vessel experiments; no detergent formulation; Demin. water, pH - 10. t - 20 
minutes, [Mn] = 10"* moi/l, [H 2 0 2 ] = 8.6x10"3 moW . 



45 



50 
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catalyst 

Temperature °C z ±_ 

4R 460* 



20 19 

30 2 15 

40 3 23 

50 5 28 

60 7 30 



The results show that the catalyst is effective over a broad temperature range. 



EXAMPLE VI 



This Example shows the bleach catalysis of Mn l,l 2(u-0)«(ii-OAc)2(Me-TACN) 2 catalyst percurscr in 
different powder formulations. 

Conditions : Glass-vessel experiments; T = 40* C; t = 30 minutes; pH = 10.5; demin. water; dosage 
6 g/l of detergent formulation incl. 14.3% perborate monohydrate; [Mn] = 2.3x1 0~ & 
mol/l. 



Product Catalyst 
Formulation - + 

4R 460* 



(A) 
(B) 
(C) 



4 
4 
4 

3 



21 
13 
22 
18 



From the above it is clear that the bleach catalysis can be obtained in very different types of 
formulations, e.g. with zeolite, carbonate and sodium triphosphate as builders. 

EXAMPLE VII 

The effect of [Mn N 2{u-0)3(Me-TACN) 2 ] catalyst on the stability of various detergent enzymes during the 
wash was examined. 

Conditions : Glass-vessel experiments; 40* C; 65 min.; 16* FH tap water; 5 g/l total dosage (detergent 
formulation D without or with 17.2% Na-perborate monohydrate (yielding 8.6x1 0~ 3 mol/l 
H2O2); - or + catalyst at concentration 2.5x1 0~ 6 mol/l; - or + enzyme, activity proteases 
~ 95 GU/mr, lipase - 3 LU/mP. 
The change of enzyme activity during the experiments is expressed as time-integrated activity fraction 
(t.i.a.f.), i.e. the ratio of the surfaces under the curve enzyme activity vs time (i.e. 65 min.) and under the 
theoretical curve enzyme activity vs time (i.e. 65 min.) if no enzyme deactivation would occur. 
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Bleaching performance 
4P 460* 



Enzyme stability 
t J -a- f . 



No Perborate No Perborate 
Meach^er^rat^cat, bOeacb_PerboraM_--^ 



6 
7 
7 
6 
7 



24 
25 
23 
22 
26 



0.80 
0.88 
0.92 
0.91 
0.99 



0.69 
0.85 
0.79 
0.83 
0.63 



0.72 
0.77 
0.74 
0.77 
0. 66 



Savinase*** 0 

10 

Durazym*** 0 

Esperase*** 0 

Primase*** 0 

t6 Lipolase*** 0 

These figures show that the strong bleaching system of 
perborate + catalyst has no deleterious effect on the 
20 enzyme stability during the wash. 

* This specification of glycine units (60) is defined 

in EP 0 4 05 901 (Unilever). 
** This specification of lx P ase units (LU) is defined 

in EP 0 258 068 (NOVO) . 
*** Commercially available enzymes from NOVO KORDISK. 

30 

EXAMPLE Vlll 

Tk „ nrt nf rMn w, /„. 0 y. (Me-TACN) 2 ] on the bleaching performance of peracids and 
. JKi-WU--. — '« - — — « N.N.N'N'-tetraacetyl ««_ 

diamine (TAED) and SPCC. 

VUI A 

40 Conditions : Giass-vessel experiments; no detergent formulation present; 40° c; 30 min.; P H 10.5; 
40 ° demin. water; [cat] = 2.5x10^ mo!/i; [peracid] = 8x10"* mol/l. 



Catalyst 



45 



AR460* 



50 



Peracetic acid 9 
Sodium monopersulphate 13 



20 

22 



55 



From these data it is clear that 



bleach catalysis is obtained with organic and inorganic peracid compounds. 



Vlll 6 



Conditions : Glas 



vessel experiments; 40* C; 30 min,. pH 10.0; 16* FH tap water; 6 g/l total dosage 
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icetergent formu:ation D with 7.5/2.3/0.07% Na-perborate monohydrate/TAED/Decuest"® 
2041; - or + [MrA (u-0) 3 (Me-TACN) 2 ], [cat] = 2.5x10"* mol'l. 



Catalyst 
4R 460* 



20 



;o This Example shows that the performance of a TAED/perborate teaching system is also significantly 
improved by employing the catalyst. 

VIII C 

75 Conditions : Glass-vessel experiments; 20* C; 30 min.; pH 10; 16* FH tap water; 6 g'l total dosage 
(detergent formulation D with 7.5/6.1% Na-perborate monohydrate/SPCC; - or + [Mn ,v 2 - 
<u-0) 3 (Me-TACN) 2 ); [cat] = 2.5X10- 6 mol/l. 



20 



Catalyst 
R 460* 



14 



+ 
17 



From these data it is clear that, even at 20 " C. with a precursor (SPCC)/perborate bleaching system, a 
25 significant improvement of the bleach performance can be obtained. 

EXAMPLE IX 

This Example shows the bleach performance on different stains, i.e. under practical machine washing 
30 conditions as compared with the current commercial bleach system containing TAED (tetraacetyl ethylene 
diamine). 

Conditions : Miele W 736 washing machine; 40* C (nominal) extended wash (120 min.) cycle, 56 min. 

at 36* C max; 16* FH tap water; 3 kg medium-soiled cotton load including the bleach 
monitors; 100 g/run total dosage (detergent formulation E, either with 14.3% Na- 
35 perborate monohydrate + 0.04% Mn lv 2 (u-0) 3 (Me-TACN) 2 or the current bleach system 

7.5/2.3/0.24% Na-perborate monohydrate/TAED/Dequest 2041 . 
"Dequest" is a Trademark for polyphosphonates ex Monsanto. 



40 



S TAI N 



Reflectance Values (£R 460*) 



Current 



45 



50 



EMPA 116 (blood/milk) 
EMPA 114 (wine) 
BC-1 (tea) 
AS-10 (casein) 



18 
29 
7 
31 



23 
36 
20 
30 



55 
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stain removal 
{ mw» T figure is^etter^esult) 
current ■ Mn 

Ketchup 28 19 

Curry AO 
10 Black currant 39 ^ 

EXAMPLE X 

manganese at a pH of 10-11. in the ^"^^J^L to 11 with 1N NaOH, and hydrogen 
10 -3 molar solution of the Mn-comp ex . ^ pH « ^ 2 ^ by a UV/V1S 

sssii^ceS^^ =r 0< transparency (or increase of adsorption) ,s 

observed, the complex is defined as hydrolytically stable. 

Hydrolytic stability 

Sample 



20 



25 



Mn III 2(M -0) 1 (,-OAc )2 (Me-TACN) 2 (precursor) (3) Yes 
Mn III„nIV ( ,-0) 1 (^OAc) 2 (Me-TAC N ) 2 (precursor) (4) Yes 

MnI V 2 (M-0) 3 (M e - TACN )2 ye£ . 
Mn IV 2 (M-0) 3 (Me/Me-TACN) 2 (2) 

From these data it can be seen that the new manganese ^catalysts meet the retirement of hydro^c 
stability and are suitable for use according to the present .nvention. 

EXAMPLE XI 

«*. »*-» - fte c«»s,s o, « -"-S^^tS SSS^oSSSS 
* a . pH of 10 to 11. in ft. P™senoe * L ??„H „no to il. AM Mention ol a >im» 

• ^rio^ir^rrrrrr^ . — — - 

Example X). 

Oxidati"* lability 



35 



40 



50 



55 



sample 



Mn IV 2(M -o) 3 (Me-TACN) 2 (D YeS 
Mn IV 2 (M-0) 3 (We/Me-TACN) 2 (2) Yes 

From the above data, it can be seen that both ^-complexes of the invention meet the regents 
of J^JSZ* can happen in the presence of hypochlonte. 
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EXAMPLE XII 

Dispenser stability of the catalysts of the invention is defined as stability against coloured manganese 
(hydr)oxide formation in a wetted powder detergent formulation. 
5 An amount of 3 mg of the catalyst is carefully mixea with 0.2 g of a product composed of 18 g 
detergent formulation B, 2.48 g Na-sulphate and 3.52 g Na-perborate monohydrate. Finally, 0.2 ml water is 
added to the mixture. After 10 minutes, the remaining slurry is observed upon discolourization. 

w Sample 

Mn IV 2 (M-O) 3 (Me-TACN) 2 (1) 
Mn IV 2 (/x-0) 3 (Me/Me-TACN) 2 (2) 




75 

EXAMPLE XIII 

This Example demonstrates again that it is possible to use a dinuclear anti-ferromagnetically coupled 
20 Mn^ catalyst as described in the patent, or a precursor therefor, i.e. a manganese complex that is 
transformed into the described catalysts during the first period of the wash process. 

Conditions : Glass-vessel experiments; no detergent formulation; Demin. water, t = 30 minutes, T = 
40* C; pH = 10.5 and [H 2 0 2 ] = 8.6 x 10~ 3 mol/l. 



Catalyst Concentration Mn ^ R 460 

mol/l 



30 


Mn IV 2 (M-O) 3 (Me-TACN) 2 


(1) 


10-5 


30 




Mn J11 2 (M-O) 1 (M-OAc) 2 (Me-TACN) 2 


(3) 


10-5 


29 




Mn IV Mn IIJ (ji-O) 1 (fi-OAc) 2 (Me-TACN) 2 


(4) 


10" 5 


30 



35 



EXAMPLE XIV 

40 The bleach performance of some manganese dinuclears lying outside the scope of the invention, 
containing a tetra-N-dentate or bi-N-dentate ligands, is compared with the performance of a tri-N-dentate 
containing manganese (IV) dinuclear compound of the invention. 

Conditions : Glass-vessel experiments; no detergent formulation; Demin. water, t = 30 minutes, T = 
40* C; pH = 10.5 and [H 2 0 2 ] = 8.6 x 10" 3 mol/l. 

45 



50 



55 
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Catalyst 



Mn-concentration 
mol/1 



10 



[ N 4 Mn III (^O) 2 MnI V N 4 ] + ( C10 4) 
[B ipy 2 Mn" 1 (ji-0) 2 Mn Iv bipy 2 ] (C10 4 ) 3 

[Mn IV 2 (M-O) 3 (Me-TACN) 2 ] (PF 6 ) 2 



10 
10 

10 



-5 
-5 
-5 



17 
16 
30 



75 



20 



25 



30 



40 



N 4 ligand is 




bipy 




35 therefor) according to the invention. 
EXAMPLE XV 



Conditions : 



e,ass-vessel experiments; no detergent formulation; Demin. water, t = 60 minutes, T = 
~ 40' C; pH = 10.5, [H 2 0 2 ] = 8.6 x 10~ 3 moM. compared with 

The h.each performanoe of a ^-0,^.^0^ 
,hat of a dinuclear anti-ferromagnetically coupled manganese cataiyst 



Catalyst 



45 



Metal 

concentration 



4*460 



[Mn IV 4(M-0) 6 (TACN)4] 4+ lOxlO' 6 " 
[MnI V 2 (M-0) 3 (Me-TACN) 2 ] 2+ 6-4x10' 



55 



^rfarmanr-P of the dinuclear anti-ferromagnetically coupled 
These results demonstrate the superior performance of the Q 
Mn i clusters over the tetranuclear ferromagnetically coupled manganese cluster. 



Claims 



21 



EP 0 458 398 A2 



1. A bleaching and oxidaticn catalyst comprising a manganese-based co-ordination complex cf the 
general formula : 

[UMn m X p r Y q 

wherein Mn is manganese in the IV-oxidation state; n and m are independent integers from 2-8; X 
represents a co-ordination or bridging species; p is an integer from 0-32; Y is a counter-ion, the type of 
which is dependent on the charge z of the complex which can be positive, zero or negative; q = z1~ 
[charge Y]; and L is a ligand which is an organic molecule containing a number of hetero-atoms 
selected from N, P. 0, and S, which co-ordinates via all or some of its hetero-atoms and/or carbon 
atoms to the Mn <rV) -center{s), which latter are anti-ferromagnetically coupled. 

2. A catalyst according to Claim 1, characterized in that the extent of anti-ferromagnetic coupling |J| is 
greater than 200 cm" 1 . 

3. A catalyst according to Claim 2, characterized in that the extent of anti-ferromagnetic coupling |J| is 
greater than 400 cm" 1 . 

4. A catalyst according tc Claim 1 , 2 or 3, characterized in that p is from 3-6. 

5. A catalyst according to Claim 4. characterized in that p is 3; n is 2 and m is 2. 

6. A catalyst according to Claim 5, characterized in that it has the formula : 



wherein X is a co-ordinating/bridging species selected from H 2 0; OH"; 0 2 2 ; O 2 "; H0 2 ~; SH", S 2 "; 
>SO; NR 2 "; RCOO-; NR 3 , with H. alkyl, or aryl. optionally substituted; CI", N a ~ SCN" N 3 " or 
mixtures thereof. 

7. A catalyst according to Claim 6, characterized in that L is a multidentate ligand which co-ordinates via 
three hetero-atoms to the manganese (fV) -centers. 

8. A catalyst according to Claim 7, characterized in that L is a multidentate ligand which co-ordinates via 
three nitrogen atoms to each one of the manganese (IV) -centers. 

9. A catalyst according to Claim 6 ( 7 or 8, characterized in that X is O 2 -. 

10. A catalyst according to Claim 9, characterized in that it has the formula : 




X 



X 



[(L'N 3 )Mn>-0) 3 Mn w (N 3 L')] 2 Y q 



wherein L'N 3 and N 3 U represent ligands containing at least three nitrogen atoms. 



11. A catalyst according to Claim 9, characterized in that it has the following structural formula : 
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(1) 



2+ 



75 




N-Me 



(PFe")2 



so abbreviated as [Mn^<u-0) 3 (Me-TACN) 2 ](PF 6 ) 2 . 

12. A catalyst according to Claim 9, characterized in that it has the following structural formula : 
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2+ 



(PF 6 ")2 



CH 3 



abbreviated as [Mn« v 2 (U-0)3(Me/Me-TACN)2](PF G )2. 
ferromagnetically coupled Mn' lv >-centers according to Claims 1-12. 

any of the preceding Claims 1-12 or a catalyst precursor accord.ng to Cla.m 13. 

15 A process according to Ciaim 14, characterized in that said catalyst or precursor is used at a .eve. of 
from 0.001 ppm to 100 ppm of manganese in the bleaching solution. 
" 16. A process according to Claim 15, characterized in that said level of manganese is from 0.01 to 20 ppm. 
17. A process according to Claim 14. 15 or 16, characterized in that said bleaching agent is selected from 
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the group consisting of hydrogen peroxide, nydrogen peroxice-liberating compounds, hydrogen 
peroxide-generating systems, peroxyacids and their salts, and peroxyacid bleach precursors, and 
mixtures thereof. 

5 18. A process according to Claim 17, characterized in that the catalyst is [Mn lv 2 (u-0) 3 (Me-TACN) 2 ](PF 6 )2 

19. A process according to Claim 17, characterized in that the catalyst is [Mn !V 2 (u-0)3(Me>Me-TACN)2]- 
(PF 6 ) 2 . 

70 20. A bleaching composition comprising a peroxy compound and a catalyst according to any of the 
preceding Claims 1-13, or a cataiyst precursor according to Claim 14. 

21. A composition according to Claim 20, characterized in that it ccmprises said peroxy compound at a 
level of from 2 to 30% by weight and said catalyst or catalyst precursor at a level corresponding to a 

j 5 manganese content of from 0.0005% to 1.0% by weight. 

22. A composition according to Claim 21, characterized in that said manganese content is from 0.001% to 
0.5% by weight. 

20 23. A composition according to Claims 20-21 , characterized in that said peroxy compound is selected from 
the group consisting of hydrogen peroxide, hydrogen peroxide-liberating compounds, hydrogen 
peroxide-generating systems, peroxyacids and their salts, and peroxyacid bleach precursors, and 
mixtures thereof. 

25 24. A composition according to Claim 23, characterized in that it further comprises a surface-active material 
in an amount up to 50% by weight. 

25. A composition according to Claim 24, characterized in that it further comprises a detergency builder in 
an amount of from 5 to 80% by weight. 

30 

26. A composition according to Claim 23, 24, or 25, characterized in that it further comprises an enzyme 
selected from the group consisting of proteases, cellulases, lipases, amylases, oxidases and mixtures 
thereof. 

35 27. A composition according to any of the preceding Claims 20-26, characterized in that the catalyst is 
[Mn rv 2 (U-0)3(Me-TACN) 2 ](PF6)2. 

2a A composition according to any of the preceding Claims 20-26, characterized in that the catalyst is 
[Mn^(u-0)3(Me/Me-TACN)2](PF 6 ) 2 . 
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